INTRODUCTION
Over the last thirty years the courts have relied increasingly on statistical evidence in employment discrimination cases. During this period the nature of acceptable statistical evidence has changed markedly. Initially, the courts typically compared the percentage of black employees in a firm with the percentage of blacks in the general population. If the disparity were substantial, the burden of proof would shift to the defense. Subsequently, the concept of statistical significance was introduced in court cases, and recently the results of regression analyses have been introduced. Each case, however, was judged on its merit; there was no simple rule for determining under what conditions the burden shifted to the defense.
Impetus for increased use of more sophisticated statistical methodologies has come from the guidelines promulgated by the federal administrative agencies that have responsibility for employment discrimination. Since Griggs v. Duke Power Co., I these guidelines have been entitled to "great deference." '2 Since 1978 an important change has occurred in the administrative guidelines. These agencies have developed an "80% rule ' 3 whereby an employer will not normally be prosecuted under Title VII if the selection rate or promotion rate of each group is more than 80% of the selection or promotion rate of any other groups. 4 In practice, the rule and the provision mean that if the selection or promotion rate of a group is more than 80% of the selection or promotion rate of all other groups, an employer cannot be found to be in violation of Title VII.
Unlike previous guidelines and legal decisions, the four-fifths rule is relatively straightforward and easy to implement. Consequently, it is not surprising to find leading employment discrimination commentators, such as Blumrosen, 5 to be in favor of the rule. In this article it is argued that both the rule and the administrative agencies are misdirected, and that the use of the 80% rule represents a step backwards and diverts the court from its progress towards more well reasoned decisions.
This article.is divided into two parts. First, there is a review of the development of employment discrimination case law. This review categorizes cases and presents an analytic framework of the courts' decisions. Second, there is an analysis of the potential impact and ramifications of the 80% rule. It is concluded, first, that the courts have progressed in their understanding of appropriate statistical methodologies and the situations in which these techniques should be applied, and second, that the 80% rule-of-thumb, while simple, has serious weaknesses.
II THE DEVELOPMENT OF EMPLOYMENT DISCRIMINATION CASE LAW
A. The Burden of Proof in Discrimination Cases Under Title VII Title VII of the 1964 Civil Rights Act states "[i]t shall be an unlawful employment practice for an employer . . . to fail or refuse to hire or to discharge any individual, or otherwise to discriminate against any individual with respect to his compensation, terms, conditions, or privileges of employment, because of such individual's race, color, religion, [or] sex." 6 This title, which Professor Schlei has referred to as "a mighty engine that is gradually forcing the alteration of the employment practices of a nation in innumerable ways,' ' 7 has had an impact far beyond the expectations of its drafters. Originally, the bill was intended primarily to address adverse treatment, that is, malevolent discrimination towards individuals who argued that they had been the victims of overt discrimination. However, since Grzggs in particular, Title VII has formed a basis for dealing with discrimination against protected groups, even if there were no overt intention to discriminate on the part of the employer. In a discrimination case the plaintiff must produce sufficiently damaging evidence of discrimination to shift the burden of proof to the defendant. Over the years the nature of the evidence necessary to establish a prima facie case of discrimination has altered markedly. In particular, the incidence of use of statistical evidence has risen dramatically, and in some suits gross statistical disparities alone have been sufficient to shift the burden of proof. 8 The purpose of this section is to examine the role of these prima facie statistics in employment discrimination cases.
If that showing is made, the employer must then "articulate some legitimate, nondiscriminatory reason for the employee's rejection."' 14 If the defendant carries this burden, the plaintiff then has an opportunity to show that the employer's stated reason was pretextual, a cover up for racial, sex, or ethnic discrimination. Recently, in Texas Department of Communi'ty Affairs v. Burdine,1 5 the Supreme Court reaffirmed these procedures but emphasized that after the burden shifts to the defendant, the defendant has only to explain the nondiscriminatory reason for its actions and "need not persuade the court that it was actually motivated by the proffered reasons." 16 While individual testimony is central to determine intent, statistical evidence is, nonetheless, relevant. In Teamsters the court ruled that in a disparate treatment case " [p] roof of discriminatory motive is critical, although it can in some situations 984 (1971) ("In many cases the only available avenue of proof is the use of racial statistics to uncover clandestine and covert discrimination by the employer or union involved.").
9. The distinction between a disparate treatment case and a disparate impact case is not synonymous with the difference between an individual action and a class action. See, e.g., Davis v. Califano, 613 F.2d 957, 962 (D.C. Cir. 1979) . Throughout this article adverse is used synonymously with disparate.
10. 431 U. S. 324 (1977 be inferred from the mere fact of differences in treatment."' 7 Subsequently, in Fumco Constr. Corp. v. Waters, i8 the Supreme Court has ruled that " [p] roof that his work force was racially balanced or that it contained a disproportionately high percentage of minority employees is not wholly irrelevant on the issue of intent when that issue is yet to be decided. "' 9 Statistical evidence may also be relevant to showing that the employer's explanation is merely a pretext. For example, in McDonnell Douglas the Court ruled that "statistics as to petitioner's employment policy and practice may be helpful to a determination of. . . a general pattern of discrimination against blacks."
' 20 Such statistical evidence is important because, as Schlei and Grossman note, "the great majority of disparate treatment cases turn on the plaintiffs ability to demonstrate that the nondiscriminatory reason offered by the employer was a pretext for discrimination.", 2 1
Since Grzggs v. Duke Power Co., 22 a second type of discrimination case has steered attention away from motivation and intent to the effect of an allegedly discriminatory practice, that is, adverse impact. The Supreme Court observed that Title VII is not concerned with employer's "good intent or absence of discriminatory intent" and "Congress directed the thrust of the Act to the consequences of employment practices, not simply the motivation.
23
Adverse impact cases "involve employment practices that are facially neutral in their treatment of different groups but that in fact fall more harshly on one group than another and cannot be justified by business necessity. 30 However, the nature of the statistical evidence used by the courts has changed considerably. To clarify this development, a typology of the possible types of parity studies is presented.
B. A Typology of Probative Parity Comparisons
In most cases using parity studies, statistics are presented which compare the percentage of a particular set of actual or potential minority employees with the percentage of that minority group in the available qualified pool.
3 1 For example, some courts have made population/work force comparisons in which the percentage of black employees is compared with the percentage of blacks in the general population. Some parity studies have made applicant flow comparisons in which the percentage of protected group members who are hired is compared with the percentage of protected group members in the pool of applicants. There is much debate over what subset of protected group employees in the firm should be used and to what subset of protected group employees in the general population this should be compared. A major issue in discrimination cases is the circumstances under which a particular type of parity study may be probative. Our next task is to present, in a parsimonious way, the set of all possible probative parity studies.
When reading the cases it is important to make sure that one knows the S. 605, 620 (1973) ("Statistical analyses have served and will continue to serve an important role as one direct indicator of racial discrimination."); Davis v. Califano, 613 F.2d 957, 962 (D.C. Cir. 1979 ) ("We have previously indicated, and now explicitly hold, that statistical evidence may establish aprumafacte case of employment discrimination in an individual case."); Senter v. General Motors Corp., 532 F.2d 511, 527 (6th Cir. 1976 ),cert. denied, 429 U.S. (1976 ("Statistical evidence is an important tool for placing seemingly inoffensive employment practices in their proper perspective ....
An employee is at an inherent disadvantage in gathering hard evidence of employment discrimination particularly when the discrimination is plant-wide in scope. It is for this reason that we generally acknowledge a prima facie case of discrimination under Title VII."); Wetzel v. Liberty Mutual Ins. Co., 508 F.2d 239, 259 (3d Cir. 1975 ), cert. dented, 421 U.S. 1011 (1975 ("Statistics are particularly appropriate in Title VII class actions where it is the aggregate effect of a company's policy on the class which is important."); Pettway v. American Cast Iron Pipe Co., 494 F.2d 211, 225 (5th Cir. 1974); Brown v. Gaston County Dyeing Machine Co., 457 F.2d 1377 , 1382 (4th Cir. 1972 ),cert. denied, 409 U.S. 982 (1972 United States v. Hayes Int'l Corp., 456 F.2d 112, 120 (5th Cir. 1972 ) ("While we abjure any desire to become involved in a numbers game, statistics such as these do have some relevance in a Title VII pattern and practice suit."); United States v. Jacksonville Terminal Co., 451 F.2d 418, 442 (5th Cir. 1971 418, 442 (5th Cir. ), cert. dented, 406 U.S. 906 (1972 Bing v. Roadway Express, Inc., 444 F.2d 687, 689 (5th Cir. 1971 ) ("We believe it evident that if the statistics in the instant matter represent less than a shout, they certainly constitute far more than a mere whisper."); Parham v. Southwestern Bell Tel. Co., 433 F.2d 421, 426 (8th Cir. 1970 ) ("We hold as a matter of law that these statistics . . . established a violation of Title VII."); Jones v. Lee Way Motor Freight, Inc., 431 F.2d 245, 247 (10th Cir. 1970 ),cert. dented, 401 U.S. 954 (1971 Alabama v. United States, 304 F.2d 583, 586 (5th Cir. 1961 ), aftd, 371 U.S. 37 (1961 ("In the problem of racial discrimination, statistics often tell much, and Courts listen."). See also supra note 8.
31. We use the term "minority" for convenience. If the protected group is gender-based it may, of course, not be a numerical minority. meaning of such expressions as the "percentage of blacks hired." The phrase may mean the percentage of blacks in the set of hired individuals. Alternatively, it may mean the percentage of hires from the group of black applicants. This important distinction is worth explaining in some detail by a simple example. Suppose there are n, protected group members in the population and n 2 majority group members, and the total population is N (N = n, + n 2 ). Of the n i protected group members, x , meet some criterion (for example, satisfy a requirement, pass a test, are hired or selected). Of the n 2 majority group members, x 2 meet the same criterion, and the total number of people who meet the criterion is Y (Y = x , + x 2 ). The court may compare the percentage of the protected group selected with the percentage of the protected group in the general population represented by x 1Y vs. n 1 /N. Alternatively, the court may compare the pass rate of the protected group with the pass rate of the majority group represented by x 1 /n , vs. x 2 /n 9 . These relationships are shown on Table 1 . 
N
Parity studies may involve an examination of the work force composition at a particular time, which means that the "stock" of employees is being considered. Other studies examine new hires, assignments, or promotions over time; these studies are concerned with "flows." Data may be presented which concern the total "stock" or total "flow" of employees in an organization, or which concern the "stocks" or "flows" at particular levels or into particular types of jobs. Thus the "percentage of protected group employees" may be the percentage in: (1) the total work force, (2) the work force at a particular level or of a particular type, (3) the total new hires, or (4) the new hires, assignments, or promotions to a particular level or particular set of jobs. The first two comparisons involve "stocks," the last two involve "flows." Where allegedly biased requirements (including tests) are involved, the courts typically consider a fifth comparison: (5) the percentage of protected group employees in the pool of potential employees, that is, those employees who meet the requirement (such as pass the test). These five comparisons constitute the rows in Table 2 , a typology of relevant statistical comparisons.
32 Every case in the fourth row, for example, concerns the percentage 32. The table is comprehensive in the sense that every possible type of comparison is represented by one of the 20 cells. While most major employment discrimination cases are presented in the table, it is not intended to be comprehensive in the sense that it includes every case that has used statistics. In some cases more than one comparison has been made, and in these circumstances, the case name appears in more than one cell. [Vol. 46: No. 4 of recent hires, assignments, or promotions that is protected.
These percentages must be compared with the percentage of some reference group that is protected. Initially, the reference group was the general population. In more recent cases, comparisons are made to the minimum qualified work pool, the set of applicants, or to the set of total employees (or set of employees at a different level or in different jobs); these reference groups constitute the columns in Table 2 . For example, a case would appear in cell N if, during the case, the percentage of recent hires, assignments, or promotions that is protected is compared with the percentage of applicants that is protected. This is an example of an applicant-flow comparison.
Cells A and B involve population/work force comparisons. Cell A involves all employees while cell B involves employees at a particular level or set of jobs. The legitimacy of using cell A and B studies was confirmed by the court in Teamsters. The Supreme Court endorsed cell A comparisons by saying that:
Statistics showing racial or ethnic imbalance are probative in a case such as this one only because such imbalance is often a telltale sign of purposeful discrimination; absent explanation, it is ordinarily expected that nondiscriminatory hiring practices will in time result in a work force more or less representative of the racial and ethnic composition of the population in the community from which employees are hired. 
34
Parham v. Southwestern Bell Telephone Co .35 can be placed in cell A because evidence was introduced which showed that, while fewer than 2% of their employees were nonwhite, approximately 22% of the general population of Arkansas was black.
36 Since data were also presented which concerned the number of employees in particular categories, Parham has also been placed in cell B. Population/work force comparisons have often been regarded as probative. Nonetheless, the courts are aware of many significant, potential problems. Many of these problems are overcome by the use of alternative probative statistics and are discussed later. One problem that has never been completely resolved is the appropriate definition of "community from which employees are hired" or "relevant geographic region." '37 The "stock" comparisons presented above were often sufficient to shift the burden of proof to the defendant. However, such statistics could not differentiate between what may have been discriminatory behavior prior to the effective date of Title VII (July 2, 1965) Another level within the firm may refer to the whole organization. b This type of parity study was not used but it was endorsed in this case.
C
In Chance comparison was made to similar positions in different organizations. [Vol. 46: No. 4 STATISTICS IN EMPLOYMENT DISCRIMINATION Supreme Court ruled that once a plaintiff has established a prima facie case "[a~n employer might show . . . that the claimed discriminatory pattern is a product of pre-Act hiring rather than unlawful post-Act discrimination. '38 Rather than focusing on "stock" comparisons, statistics should be presented which consider the "flow" of new hires since the effective date of Title VII. Unfortunately for the Teamsters when such data were analyzed, "the record shows that many line drivers continued to be hired throughout this period [late 1960's] , and that almost all of them were white." '39 Pre-Act data may be introduced but they "serve only as a basis for comparison." 4 In Parham, population/work force comparisons using data from September 1964 and December 1966 showed no "noticeable increase in the number of blacks employed.
'41 Implicitly, by comparing data for different time periods, the court was examining "flows" typical of cell C. In fact the defense explicitly introduced data concerning new hires. 42 However, the court ruled:
While an employer's more recent employment practices may bear upon the remedy sought, they do not affect the determination of whether the employer previously violated Title VII.
3
The crucial issue in a lawsuit of this kind is whether the plaintiff establishes hiring bias at the time of his rejection for employment and subsequent complaint to the EEOC . . .44
Thus, flow data are relevant, but only for the time between the effective date of the Act and the date the complaint is filed.
In Griggs the employer required new employees to possess a high school diploma and to register satisfactory scores on two standardized aptitude tests in order to qualify for placement in any department except labor. Statistical evidence taken from the 1960 census was presented which showed that in North Carolina "while 34% of white males had completed high school, only 12% of Negro males had done so."
'4 5 Even more damaging evidence was presented concerning the pass rates on the standardized tests.
4 6 There was, in effect, a substantial disparity between the percentage of black males in the pool of potential employees and the percentage of black males in the general population. Consequently Grzggs appears in cell E.
Situations where comparisons should involve the qualified work pool (column 2) rather than the general population (column 1) are described in In this case the Supreme Court ruled that "a proper comparison was between the racial composition of Hazelwood's teaching staff and the racial composition of the qualified public school teacher population in the relevant labor market.
49
The importance of job qualifications had been recognized earlier by the Supreme Court in Mayor of Philadelphia. v. Educational Equahty League .50 In this case the Third Circuit had found a substantial disparity between the percentage of blacks on a panel that nominated persons for vacancies on the Philadelphia School Board and the percentage of blacks in the general population.
5 ' The Supreme
Court in reversing the appellate court ruled:
[Tihis is not a case in which it can be assumed that all citizens are fungible for purposes of determining whether members of a particular class have been unlawfully excluded ....
(A]ssuming, arguendo, that percentage comparisons are meaningful in a case involving discretionary appointments, the relevant universe for comparison purposes consists of the highest ranking officers of the categories of organizations and institutions specified in the city charter, not the population at large.
2
When qualifications are essential for the job and the data presented to the courts concern hires or promotions rather than the total work force, the courts have argued that comparison should be made with the qualified work force rather than with the general population. In Hester v. Southern Railway Co .53 the court of appeals ruled: [C] omparison with general population statistics is of questionable value when we are considering positions for which, as here, the general population is not presumptively qualified. Data Typist applicants were required to prove their ability to type at a minimum speed of sixty corrected words per minute as a prerequisite to consideration by Southern for employment . . . . A more significant comparison might perhaps be between the percentage of blacks in the population consisting of those able to type 60 wpm or better and the percentage hired into the Data Typist position by Southern. The record discloses that 6.8 percent of the blacks and 1.5 percent of the women in the Richmond [Standard Metropolitan Statistical Area] are placed in a category that includes supervisory personnel. Those percentages furnish a more realistic measure of the company's conduct than the gross percentage of blacks and women in the whole work force, including unskilled labor.
6
In Hazelwood the Supreme Court certainly regarded as important a comparison of the percentage of new teachers who were black with the percentage of black 48. Id. at 308 n.13. 49. Id. at 308. 50. 415 U.S. 605 (1973) . 51. Id. at 611 (Initially, the district court "held that differences between the percentage of Negroes in the city's population (34%) or in the student body of the public school system (60%) and the percentage of Negroes on the 1971 Nominating Panel (15%) had no significance.").
52. [ Vol. 46: No. 4 teachers in the relevant labor market. 57 Although the Court did not define the relevant labor market it noted that the choice was important and indicated some considerations that should be evaluated. 58 Consequently, comparisons to the qualified work pool rather than the general population are important for both "stock" and "flow" comparisons. A different type of comparison involves not the whole set of potential employees in the qualified work pool, but the set of applicants. It makes little sense to compare the composition of the work force "stock" with the composition of the applicant pool and so cells K and L are empty. Of much more interest is a comparison of the new "flow" of employees (recent hires, promotions, or assignments) with the applicant pool. These applicant/flow cases are listed in cells M and N.
Although applicant/flow data were unavailable in Hazelwood, the Court realized that such data would "be very relevant" 59 and "might tell a totally different story." '60 Further, the Supreme Court ruled: "It will also be open to the District Court on remand to determine whether sufficiently reliable applicant-flow data are available to permit consideration of the petitioner's argument that those data may undercut a statistical analysis dependent upon hirings alone." '6 1 Several other cases have suggested that applicant/flow data are more probative than work force/population comparisons. In Ochoa v. Monsanto Co .62 there was a substantial disparity between the percentage of Mexican-Americans employed and the percentage of Mexican-Americans in the general population, and yet this evidence was found not to constitute a prima facie finding of discrimination, in part because the company's applicant/flow data showed that Mexican-Americans had recently been hired at a faster rate than whites.
63
Where job requirements or tests are an issue, the Supreme Court's ruling in Albemarle is germane. The Court ruled that the complaining party or class can make out "a prima facie case of discrimination . . . assignment is based on the above statements, not on the actual prima facie evidence presented in Albemarle, which concerned seniority systems. While applicant/flow data may be more probative than population/work force comparisons, there are problems. An important problem is described in detail in Teamsters:
If an employer should announce his policy of discrimination by a sign reading 'Whites Only' on the hiring-office door, his victims would not be limited to the few who ignored the sign and subjected themselves to personal rebuffs. The same message can be communicated to potential applicants more subtly but just as clearly by an employer's actual practicesby his consistent discriminatory treatment of actual applicants, by the manner in which he publicizes vacancies, his recruitment techniques, his responses to casual or tentative inquiries, and even by the racial or ethnic composition of that part of his work force from which he has discriminatorily excluded members of minority groups. 65 In other words, past discriminatory practices may "chill" the applicant pool.
The fourth column of Table 2 compares the percentage of minority group members actually employed or potentially employed with the percentage of minority employees in the entire firm or at some other hierarchical level of the firm. By definition, cell P contains no entry. As Table 2 suggests, however, comparisons of type Q are often regarded as probative. In Teamsters, for example, the evidence concerned systemwide discrimination:
[T]he company had 6,472 employees. Of these, 314 (5%) were Negroes and 257 (4%) were Spanish-surnamed Americans. Of the 1,828 line drivers, however, there were only 8 (0.4%) Negroes and 5 (0.3%) Spanish-surnamed persons, and all of the Negroes had been hired after the litigation had commenced . . . . A great majority of the Negroes (83%) and Spanish-surnamed Americans (78%) who did work for the company held the lower paying city operations and serviceman jobs, whereas only 39% of the nonminority employees held jobs in those categories. 6 6 In the first part of this quote the Supreme Court is comparing the proportion of line drivers who are protected with the proportion of total employees who are protected. In the last part, the proportion of protected employees at a less desirable position is implicitly compared with the proportion of protected employees at a more desirable level.
In Fisher v. Procter & Gamble Manufacturing Co .,67 a more recent case, the plaintiffs argued that in making cell B and cell Q comparisons they have established a prima facie case of discrimination. The company countered by arguing that a cell G comparison was most relevant. The Fifth Circuit decided that the company would be estopped from using the qualified work force argument in rebutting disparity when the firm itself engages in substantial training for these skilled positions. 6 When a company adopts a policy and practice of hiring in at low-level unskilled jobs and promoting to upper-level positions based upon training received and skills developed at the plant itself, it cannot convincingly challenge the prima facie showing under the Hazelwood 'qualifications' dicta. Comparisons to a level in the firm or to the whole firm are not made just when the work force at a particular level is examined. It is also relevant when the focus is on flows (cell S) or on candidates for hire or promotion when tests are involved (cell T).
One of the strongest conclusions that emerges from the The plaintiff does not rely upon a few statistical comparisons to shift the burden of proof, but upon developing a complete picture of the employer's practices. Whether the plaintiff is successful depends in part on the magnitude of the disparity. It has to be "significant."
C. The Meaning of "Significance" in Employment Disparity Cases
The analysis is summarized in Table 3 , which presents five "criteria" or measures that have been applied to determine whether the employment disparity is significant, thereby shifting the burden to the defendant. Generally the measures are more sophisticated as one moves down the column. Also, this order approximates the way the courts have changed over time. The change appears to be a function of both the courts' increasing statistical sophistication and the changing nature of employment discrimination that has come before the courts, that is, from obvious and overt discrimination to subtle and covert discrimination.
While we are concerned primarily with employment discrimination cases, consideration of discrimination in jury selection cases provides a valuable historical perspective in this context. Prior to the 1964 Civil Rights Act, plaintiffs brought cases to the Supreme Court claiming an unconstitutional denial of equal protection. In such cases the magnitude of disparity that was sufficient to shift the burden of proof to the defense was very large. In extreme cases, no protected group member was currently or ever had been in the selected jury group. In effect, there was total exclusion or only token representation of minorities on juries. The use of such evidence in "rule of exclusion" cases dates back over one hundred years to Neal v. Delaware. 7 ' At that time, over 17% of the population was black but "no colored citizen had ever been summoned as a juror in the courts of the State." Total exclusion of a protected group has also been observed in employment discrimination cases: it carries considerable importance and obviates the need for detailed, narrow attacks. In Teamsters, for example, the Supreme Court observed that:
In any event, fine tuning of the statistics could not have obscured the glaring absence of minority line drivers. As the Court of Appeals remarked, the company's inability to rebut the inference of discrimination came not from a misuse of statistics but from 'the inexorable zero'. S. 463, 466 (1947) ("It is to be noted at once that the indisputable fact that no Negro had served on a criminal court grand or petit jury for a period of thirty years created a very strong showing that during that period Negroes were systematically excluded from jury service because of race.").
77. 347 U.S. 475, 480 (1953) "[Plroof that Negroes constituted a substantial segment of the population of the jurisdiction, that some Negroes were qualified to serve as jurors, and that none had been called for jury service over an extended period of time, was held to constitute prima facie proof of the systematic exclusion of Negroes from jury service.").
78 Total exclusion is sufficient to shift the burden of proof, but such an obvious degree of discrimination is not always necessary. More frequently there is a "substantial" disparity or a "substantial" underrepresentation of a group which is short of total exclusion. 8 5 Synonyms that have been used by the courts include "gross," 8 6 "marked," ' "compelling," 88 and "wholly disproportionate." 8 9
In the cases discussed above, a cursory examination of the employers' employment practices suggested obvious discrimination. In these cases, therefore, the relatively gross "rule of exclusion" or "substantial" disparity criterion could be used to shift the burden of proof so that there were few statistical problems. Nonetheless, as will be seen below, some of the courts' early encounters with discrimination data reveal considerable uncertainty and a lack of understanding of the role of statistics. This is illustrated by the cases in row three of Table 3 In the present cases the maximum disparity demonstrated by defendants between the percentages of blacks and Chicanos in the voting-age community and on the master jury rolls was approximately 4%. Since this figure is well below the 10-16% range of disparity approved in Swaih, the district court properly concluded defendants had failed to establish a prima facie case of systematic exclusion and accepted the government's general explanations and asseverations of good faith in rebuttal.
94
Disparities were found to be significant in Jones v. Georgia , 95 The courts may also compute failure rates:
For example, in Davis v. Washigton 105 the failure rate was 47% for blacks and 12% for whites so that "[t]he disparity disclosed in this case-more than four to one-is larger than differences held sufficiently disproportionate in other cases."' 0 6 In Green v. Missouri Pacific Rairoad Co., 1 07 the failure rate for blacks was two and one-half times that of whites.
One problem with computing a ratio should be immediately apparent: the outcome depends upon whether one computes the pass ratio or the fail ratio. In Davis the failure ratio was four to one but the pass ratio was 1.66 to one, a major difference. Another factor is the magnitude of the statistics. In Davis the failure rate for blacks was four times that for whites. However, if the failure rate for blacks had been 4% and the failure rate for whites had been 1%, the ratio would still have been four to one, but there would have been much less reason for concluding that blacks had been systematically excluded. The courts' examination of percentage differences and their attempts to relate these differences to some benchmark reflect concern for the magnitude of the dif- [Vol. 46: No. 4 ferences and the probability that the difference could have occurred by chance. To a statistician these concepts are quite distinct although related: ceterisparbius, the larger the difference the lower the probability that it could have occurred by chance, that is, thep value. Consequently, in many situations, it is reasonable for the Supreme Court to argue, as it did in Castaneda, "[i]f a disparity is sufficiently large, then it is unlikely that it is due solely to chance or accident, and, in the absence of evidence to the contrary, one must conclude that racial . . . factors entered into the selection process." 10 9 As long as the disparities were sufficiently large or exceeded some arbitrary value, the courts avoided the issue of statistical significance.
In their discussions of chance, which date from the early 19 7 0s, the courts first ruled that plaintiffs and defendants did not have to prove or justify their case "with complete mathematical certainty."' 10 Impetus for the use of the concept of statistical significance came from the 1974 EEOC Guidelines"' which, since Griggs, are "entitled to great deference.""1 2
In 1975 the Supreme Court, in Albemarle, accepted the evidence of an expert witness who "regarded as 'statistically significant' any correlation that could have occurred by chance only five times, or fewer, in 100 trials."
'1 3 Thus the 5% level of significance or 95% level of confidence became one of several criteria for establishing a prima facie case.
An alternative approach to using a significance or confidence level is to calculate the number of standard deviations by which the observed result differs from the result expected if there had been no discrimination. The 5% level of significance approved in Albemarle is equivalent to 1.96 standard deviations and so is consistent with the "two or three standard deviations" criterion approved in Castaneda. 114 Many courts subsequently have mentioned an explicit threshold of significance, such as a 5% level or two or three standard deviations. However, the Fifth Circuit has warned that the significance criterion "must not be interpreted or applied so rigidly as to cease functioning as a guide and become an absolute mandate or proscription." '' 5 Similarly, in United States v. Test, the Tenth Circuit argued that "[t]he mathematical conclusion that the disparity between these two figures is 'statistically significant' does not, however, require an a prori finding that these deviations are 'legally significant'....,, 16 One reason the concept of statistical significance is not entirely satisfactory results from the effect of sample size. In large samples, small percentage differences will be statistically significant. To say that a relationship is statistically significant at the 95% level of confidence means that there is a 5% or lower This statement, however, ignores the strength of the relationship; it does not tell us how important it is. A pass rate difference, for example, that is insignificant at the 5% level may be larger than another case in which it is significant at even the 1% level. The level of significance indicates only that one can be more confident of the existence of a relationship in the latter case. Consequently, when concluding that a relationship is statistically significant, one may be saying little about its magnitude when the sample size is very large. When samples are very small, large differentials are necessary to obtain statistically significant results. This fact raises the concern that the test is not as powerful as a test based on larger samples. In other words, when the sample size is small there may be a high probability of concluding that there is no discrimination when, in fact, it exists.1""
The courts have been wary of statistics based on small sample sizes, but for different reasons. In Teamsters the Supreme Court suggested that an employer could defeat a prima facie showing of discrimination by demonstrating that "during the period it is alleged to have pursued a discriminatory policy it made too few employment decisions to justify the inference that it had engaged in a regular practice of discrimination." '1 9 In Mayor of Philadelphia there was a 19% disparity between the percentage of blacks in the city's population (34%) and the percentage of blacks on a panel to nominate members to the school boards (15%). However, since there were only thirteen members on the panel, the Supreme Court supported the district court's ruling that the "number of positions on the Panel was too small to provide a reliable sample; the addition or subtraction of a single Negro meant an 8% change in racial composition." 12 1 83 workers were laid off of which 53 (63%) were black, and 30 (47%) were white. The plant was 54% nonwhite. The court ruled "in light of the small statistical sampling involved . . . this figure does not prove a discriminatory layoff. . . . Only a small change (8) in the numbers of blacks and whites involved would yield a ratio the same as that of blacks to whites in the plant."'
22
In some "small numbers" cases, quite a few people may be involved. For example, in Ochoa v. Monsanto Co.,' 23 during the relevant period there were 684 applicants, of which 11 were Mexican-American. Fifty-six people were hired, of which one was Mexican-American. Here, Mexican-Americans were hired at a faster rate than other applicants, but the crucial issue is that "the smallness of the numbers demonstrates that the Court was not compelled to allow such statistical showing to set in train the usual presumptions or to make a finding of preference Many other factors affect the courts' decisions to consider the plaintiff's statistical evidence as probative. Theoretical considerations require the samples to be randomly selected from the population. In some situations past discriminatory practices may "chill" the applicant pool, which is then not a random sample. In Boston Chapter the court used this argument to consider statistical evidence which it might otherwise have rejected due to its small size.' 29 In Roman, another case in which there was a small sample, the court considered the undisputed economic necessity that compelled the cutback in employees, the reduction in the number of tube loaders needed after the change in the production process, and the uncontradicted evidence as to the selection of those to be laid off on the basis of the affected positions rather than on any personal criteria.'
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While statistical evidence is sufficient to shift the burden of proof in some situations, it is not always necessary and many other factors are considered. The courts have made this point many times, most clearly in Teamsters:
We caution only that statistics are not irrefutable; they come in infinite variety and, like any other kind of evidence, they may be rebutted. In short, their usefulness depends on all of the surrounding facts and circumstances. rated into a parity study in addition to race or another allegedly "discriminatory" variable, the analysis, by definition, is multivariate, and multivariate statistical methodologies must be used.
D. Multivariate Analysis as a Measure of the Significance of Disparity
The multivariate methodology that the courts have used extensively is regression analysis.1 38 When discrimination was a less topical issue and evidence of discrimination was more obvious, there was little need for complex statistical methodologies. Discrimination is now a much more sensitive issue and its manifestation is more subtle. For example, firms may hire blacks and whites in proportion to their distribution in the population, but then discriminate between the two groups by paying different wages. Regression analysis enables the courts to identify whether wage differentials are significantly different due to some discrimination factor, such as race, or whether the disparities result from some justifiable causes. A standard model for defining salary discrimination is: Salary = f (Demographics, Productivity, Demographics X Productivity).
(1) For example, if D is a binary demographic variable equal to unity for the protected group and zero for the majority group, and P is a productivity measure, a statistician may estimate the linear regression model in which salary (S) is the dependent variable: S = B. + BID +B +B 3 (DP) +e (2) Demographic variables (D) include race, sex, or marital status. Productivity variables (P) may include experience, qualifications, education, and other on-the-job measures such as ratings and absenteeism. The variable "demographics X productivity" (DP) indicates that some of the discriminatory demographic variables, such as race and sex, interact with some of the productivity variables. It allows for the possibility that productivity has different effects on the salaries of protected and nonprotected group members.
Discrimination is evidenced if the coefficients of the relevant demographic variables indicate a significantly lower mean salary for the protected group such as when B , is negative and significant. In this case the "intercepts" are significantly different. Discrimination is also evidenced if the coefficients of the interaction terms indicate that productivity factors have a significantly smaller effect on the REV. 702 (1980) . If one is interested in a simple comparison between two means, regression has three advantages over a simple tstatistic. First, the results are easy to obtain using standard computer packages. Second, the regression coefficient itself provides information; typically, it would be the parity difference, an indication of the strength, a/?er controlling for other correlated factors, such as experience and qualifications. Third, the tstatistic provides a measure of statistical significance, again after controlling for other variables. If there is only one explanatory variable the measure of significance, the t-statistic, is identical in both methods. The major advantage of regression analysis, however, is that important explanatory factors can be effectively and easily controlled by simply including them in the equation. [Vol. 46: No. 4 protected group's salary than on the majority group's salary, that is, when (B), is negative and significant. In this case the "slopes" are significantly different.
The courts have recognized three potential problems with regression analyses. First, the effects of discrimination may be underestimated if some of the productivity variables are themselves functions of discriminatory behavior. For example, in James v. Stoc/ham Valves and Fittings Co. the court found "the critical factors of 'skill level' and 'merit rating' were defined in such a way as to incorporate discrim- [d]efendant's regressions use certain independent variables that are themselves apparently the result of sex discrimination .... The independent variable 'years of schooling' is also male-biased, since defendant has until recently purposely discriminated against women with college degrees. 1 4 3 Essentially, courts have argued in these cases that the model of salary discrimination described above is incomplete and that one should add to the model an equation of the form:
Plaintiffs may try to establish the importance of the relationships between productivity and demographics while defendant corporations will typically try to show that they are unimportant.
A second common problem in many empirical analyses is measurement error. Productivity is a particularly difficult concept to measure accurately. In Agarwal v. McKee & Co.,' 44 the plaintiffs regression analysis included "years of experience" and "years of education" but was criticized for not coding the type of quality of experience and education.' S In Stastny, the judge argued that "[t]he variable 'salary class' is not a productivity factor but rather is the result that, theoretically, productivity factors would explain."' 46 Implicitly, then, the judge postulated:
In statistical terms "salary class" is an indicator of productivity. Even if the error term v has no correlation with the true measure of productivity, the ordinary least squares estimators in equations (1) and (2) 5 1 where the defendant argued that the plaintiff's analysis omitted crucial factors, most importantly skill. In Agarwal the plaintiff's regressions were criticized because they "totally excluded certain kinds of information which could have had some bearing upon salary such as job level at McKee, prior salary, and past overseas assignment."' ' 52 A fourth problem is specification error, which can occur in a number of ways. In one situation a statistician may omit the interaction term (DP) in equation (2). This means that while the "intercepts" differ, the "slopes" are forced to remain the same, thus assuming incorrectly that productivity has the same effect on salary for protected group members and majority group members. Expert testimony identified this problem in Presseisen.1 53 In another situation the statistician may estimate equation (2) and conclude that there is discrimination when in fact the true model is logarithmic: Many other problems have been identified but they are often case-specific, sometimes incorrect, and sometimes appear to be based more on lack of familiarity with regression than on the regression analyses themselves. 1977) . The court may justifiably reject regression models that omit important variables, particularly if those variables are correlated with membership in the protected group. However, when omitted variables are not obvious measures of productivity or if their effect on the dependent variable might be minimal, courts should be less willing to reject the plaintiff's regressions. If there is any doubt, the burden should fall on the defendant to prove that these omitted variables were omitted erroneously and that omission was responsible for the observed disparity. While statistical methodologies involving the calculation of I-statistics, chisquare statistics or regression coefficients do have problems, the evidence suggests that the courts have become increasingly sophisticated and are sufficiently familiar with the problems to ensure that these methodologies are used appropriately.
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Indeed, the courts have demonstrated their ability to use the results from more sophisticated methodologies, such as logit analysis, should such results be presented. 159 In summary, the courts have progressed enormously in their analysis of disparate impact over the last decade.
16 They have moved with the times and become familiar with relatively sophisticated statistical techniques. Given this progress, it is with some concern that we view the administrative agencies' advocacy of reliance on a simple rule-of-thumb or "bottom line" principle such as the 80% rule. Some of the potential impacts of this rule are examined in Part III.
III THE IMPACT AND RAMIFICATIONS OF THE 80% RULE
A. The 80% Rule According to the 80% rule:
A selection rate for any race, sex, or ethnic group which is less than four-fifths (4/5) or (eighty percent) of the rate for the group with the highest rate will generally be regarded by the Federal enforcement agencies as evidence of adverse impact, while a greater than fourfifths rate will generally not be regarded by Federal enforcement agencies as evidence of adverse impact. 80% ofx 2 /n 2 . The majority group could potentially claim "reverse discrimination" ifx 2 /n 2 is less than 80% ofxl/n 1 . According to Blumrosen, "Grzggs was the stick, threatening an employer with a finding of illegality, an injunction, and financial consequences if his business practices perpetuate the inferior status of minorities and women. The bottom line is the carrot, rewarding the employer whose practices 'mirror' the congressional purpose. "162 Certainly the four-fifths rule will encourage employers to follow the rule and thus reduce the probability of liability. However, there are several problems that seriously weaken its usefulness. To begin this discussion the four-fifths rule will be evaluated in light of the previous sections.
The four-fifths rule measures the applicant-flow and, therefore, belongs to cells M or N of Table 2 . The criterion itself belongs to the arbitrary percentage difference category in Table 3 . All of the problems associated with applicant-flow statistics and arbitrary percentage differences discussed in the previous section pertain to the four-fifths rule.
A major conclusion that emerged from an analysis of the cases in Table 2 was that the courts are unwilling to rely exclusively on a single parity study. In order to shift the burden of proof, a plaintiff typically presented the results of many different types of comparisons. After all, the courts were unwilling to rely exclusively on statistical data which they had found could be quite misleading. If only one type of parity study could be presented, there was a preference for studies that used as a reference the composition of the work force at some other level within the firm (column 4) rather than the applicant pool (column 3).
Under the four-fifths rule, there would be a tremendous incentive to "chill" or manipulate the applicant pools in ways that would be detrimental to protected groups. In order to obtain a high selection rate for a protected group, the company has an incentive to discourage minority applications, which is quite contrary to the intent of any reasonable antidiscriminatory policy.
When one considers the four-fifths rule in light of Table 3 one is immediately struck by the arbitrary nature of the 80% rule. Why 80% rather than 85% or 90%? More importantly, the rule ignores the concepts of chance and statistical significance. As a consequence, three problems arise: (1) there is a high probability that an employer will be found to be discriminating under the four-fifths rule, when in fact, he is not discriminating; (2) there is a high probability that an employer will be held harmless due to compliance with the four-fifths rule when, in fact, he is discriminating against a group of employees; and (3) the four-fifths rule and statistical significance criterion indicate discrimination in quite different situations.
To illustrate the first two points consider again Table 1 . A company selects employees from a pool of N applicants, n i of whom belong to a protected group and n 2 of whom belong to the majority group. From this pool the company hires a fixed number of employees Y, of which x , belong to the protected group and x2 belong to the majority group. If the company does not discriminate, the probability that it will hire a member from a group equals the proportion of mem-162. Blumrosen, supra note 5, at 6. [Vol. 46: No. 4 bers of that group in the applicant pool. The probability of drawing a person from a particular group will not remain constant, and the number of people selected from a group is hypergeometrically distributed. If, however, N is large relative to Y, then the number of people selected from a group is approximately binomially distributed. 163 Making this simplifying assumption, one can easily compute the probability that a perfectly nondiscriminating employer will violate the four-fifths rule. In a recent article, Boardman used the binomial distribution to calculate the probability that the protected group could claim adverse impact when, in fact, the employer is not discriminating, and these results are presented in Table 4 . 164 One sees immediately that when few people are selected, the probability that a group could claim adverse impact when, in fact, the firm does not discriminate is very high. Even when fifty people are selected the probability of an incorrect claim of adverse impact is greater than 20%. Conversely a company may, in fact, be discriminating but still comply with the four-fifths rule. Suppose, for example, the two groups are of equal size so that the probability of selecting an employee from the protected group is 50% when the firm does not discriminate. But suppose the firm discriminates; instead of hiring protected group employees with a 0.5 probability, it hires them with a lower probability. The company may still satisfy the four-fifths rule. Probabilities that a firm will satisfy the four-fifths rule when, in fact, it is discriminating are given in 163. The binomial distribution is appropriate when people are hired independently of one another and the probability of drawing a member of a particular group remains constant. This probability is likely to remain relatively constant unless there are major changes in the applicant pool mix. In practice, many firms are hiring from the applicant pool which simultaneously is being supplied with new members. The mix of the pool will not change dramatically unless there are major demographic changes or the largest employers make substantial hiring or firing decisions that are inconsistent with the applicant pool mix. In the absence of major changes in the applicant pool mix, the binomial distribution should be used in preference to the hypergeometric distribution.
164. Boardman, Another Analysts of the EEOCC " Four-Fifhs" Rule, 25 MGMT. Sci. 770, 773 (1979) . When the work force consists of more than two groups, the probabilities that a group could claim adverse impact where none exists are even higher than those shown in Tables I and 2. Table 5 . These probabilities generally decrease as the number of employees selected increases and as the extent of the discrimination increases. Nonetheless, in some instances the probabilities of these incorrect outcomes are quite large. Total number Pl a =.2 P, =.3 P, =.2 P, =.3 P, =.4 P, =.2 P, =.3 P, =.4 P, =.6 selected (Y) Sci. 770, 773 (1979) . a P, = True probability of hiring a protected group member.
Being aware of some problems associated with strict adherence to the fourfifths rule, the promulgating agencies attempted to clarify and interpret their employee selection guidelines in March, 1979 , in the form of a series of questions and answers. 1 65 Of particular importance are those situations in which unusually large or small numbers of people are selected. With regard to small number cases, the interpretations state:
[G]enerally, it is inappropriate to require validity evidence or to take enforcement action where the number of persons and the difference in selection rates are so small that the selection of one different person for the job would shift the result from adverse impact against one group to a situation in which that group has a higher selection rate than the other group.166
In practice, this modification of the four-fifths rule makes little difference.
With respect to large sample cases, the interpretations state that "relatively small differences in selection rates may nevertheless constitute adverse impact if they are both statistically and practically significant."' ' 67 While practical significance is not defined, the guidelines do suggest that when "large numbers of selections are involved, it would be appropriate to calculate the statistical significance of the difference in selection rates."' 68 Let us examine if the conclusions differ very much depending on whether one uses the four-fifths rule or the concept of statistical significance. The results of an analysis of this examination are presented in Table 6 and are calculated on the 165. 44 Fed. Reg. 11,997 (1979) The last two columns present analogous data using the statistical significance criterion. 70 In many court cases, statisticians assume that the hiring process for 169. In this case, a group could claim adverse impact if none or only one group member were hired. 170. It is up to a court to choose a threshold of significance beyond which an imbalance is considered evidence of discrimination. One commonly used threshold has been the 5% prohability level. Operationally, the most commonly accepted maximum chance of error has been 5%. Thus, we are interested in situations in which the probability of a particular outcome, given that the company has not engaged in discriminatory practices, is less than 5%. Suppose that Y people are selected and that two groups are of equal size so that a company does not discriminate when P, = P2 = 0.5. Under the "statistically significant" rule, we are interested in those values ofx 1 such that:
PA (X I -x I Y, PI = 0.5) <0.05
These probabilities are obtained easily from the cumulative binomial tables or by using the normal approximation to the binomial, and are presented in column four. Notice that the absolute size of the applicant pool is irrelevant. Only the relative size is required to determine PI and P2, under the assumption of no discrimination. It is more common in court cases to test for significant differences between two selection rates using the formula:
Xi/ nl -x 2 /n2 Z =(8) x/",(1-') (i/n t + lln2) one group is quite independent of the hiring process for the other group and, consequently, the total number of people selected is a random variable. Such an assumption is appropriate in an employment setting in which all applicants who score above some predetermined level on a test are hired. Under this assumption, the proportion of applicants from each group which is hired is approximately normally distributed if the applicant pools are large. Situations in which the protected group may claim that it has been discriminated against under this criterion are presented in the third column of Table 6 . In most employment situations, however, the employer, in attempting to maximize profit, will initially determine the number of employees to be selected which is subsequently considered as a predetermined constant. In this situation, the number of protected group members selected is distributed approximately binomially or hypergeometrically. Situations in which the protected group may claim that it has been discriminated against, assuming a binomial distribution, are presented in the last column. Table 6 shows that there is a substantial difference between the situations in which a group of employees may claim adverse impact under the statistical significance rules and those under the four-fifths rule. When few individuals are selected the probability that the protected group might claim adverse impact is much higher under the four-fifths rule than under the statistical significance rules. When 200 people are selected, the rules are identical, while for larger selections the statistical significance rules are more stringent for the employer than is the four-fifths rule.
An additional problem with the four-fifths rule is that it ignores everything besides the selection rate; the courts have long recognized that the simple parity studies presented in Table 2 are appropriate only when no other variable is important. According to the preceding discussion of regression analysis, it is clear that the courts and employers recognize that skill and productivity are important and legitimate factors in hiring and promotion decisions. In contrast, the guidelines ignore these variables.
The rule also encourages undesirable corporate responses. Suppose that a firm does not discriminate but that productivity variables are important for a particular position. A correctly performed multivariate analysis would reveal that demographic variables are insignificant and productivity variables are significant so that a discrimination case would be won by the defendants under current legislation. However, a corporation would have a strong incentive to comply with the four-fifths rule in order to avoid potentially large legal and administrative costs.
where " Y/(n + n 2 ). Ifn I = n 2 the formula reduces to The test statistic z is asymptotically normally distributed. Since we are likely to have prior information that the selection rate of group 1 is less than group 2 we will use a one-sided alternative and we require to know the values of x 1 such that P(z < -1.645) = .05 (10) These numbers are presented in column three of table 6. [Vol. 46: No. 4 STATISTICS IN EMPLOYMENT DISCRIMINATION In such situations average work force quality may decline. Conversely, some firms may have desired to discriminate in the past but were discouraged from doing so because of ignorance relating to the decision rules used by the courts or the administrative agencies. Now they may push the four-fifths rule to its limit. As we have seen, the rule allows considerable latitude for discrimination.
The problem is more complex with some junior positions. Most large organizations attempt to create a pool of junior employees from which future promotions will be made. Although certain skills and qualifications may be unnecessary for the immediate position, they are rationally required by the organization."
7 ' "Warm-body" comparisons almost completely ignore this point. This type of rule, therefore, is appropriate only when skills and qualifications are not required for the present position and there is little likelihood that individuals from within the organization will be promoted to positions requiring greater skill, education, and productivity. Indeed, "warm-body" rules, to the extent that they discourage the hiring of workers with such potential, will encourage organizations to recruit for more skilled or senior positions from outside the organization.
Finally, it is important to remember that the four-fifths rule ignores wage discrimination. Under the rule a corporation may pay majority group workers more than protected group workers whether majority group workers are more, less, or equally productive than protected group workers.
IV

CONCLUSION
This analysis has attempted to demonstrate two major points: (1) over time the courts have become increasingly competent in dealing with employment discrimination cases, including the use of appropriate statistical comparative frameworks and sophisticated statistical methodologies; and (2) recent federal guidelines have introduced a four-fifths rule which has serious weaknesses. Our conclusion is that the introduction of such a "warm-body" rule could prove to be a serious impediment to the progress of the courts. While the administrative agencies' yearning for such a simple and straightforward rule is understandable, we have argued that the outcomes are likely to be highly unsatisfactory. The weaknesses of the four-fifths rule can be summarized as follows: (1) in many cases the rule will signal the prima facie existence of discrimination when, in fact, it does not exist; (2) in many cases the rule will not detect discrimination when, in fact, it does exist; (3) the rule ignores the central role that future and potential skill plays in our modern society; (4) the rule ignores the emerging centrality of wage discrimination; and (5) the rule downplays the use of statistical significance despite its advantages.
The courts' progress in dealing with statistical comparisons and methodologies has been substantial, and that progress should not be interfered with lightly. For- NOTRE DAME LAw. 633, 642 (1979). tunately, the courts appear to view the guidelines with increasing skepticism. For example, the Second Circuit recently noted:
The [Supreme] Court appears to have applied the Guidelines only to the extent that they are useful, in the particular setting of the case under consideration, for advancing the basic purposes of Title VII . . . . To the extent that the Guidelines reflect expert, but nonjudicial opinion, they must be applied by the courts with the same combination of deference and wariness that characterizes the proper use of expert opinion in general . ... They are entitled to deference, not obedience.
